Variations of the renal veins are well described in the literature, although variations concerning the ureter are considered a rare finding in cats. The circumcaval ureter is one of the rarest variations of the ureter and is characterized by a loop of the ureter posterior to the caudal vena cava, as such, this variant is also known as preureteral vena cava and retrocaval ureter. It is thought to be caused by a deviation during embryonic development of the aforementioned vein. Due to its rarity, there are scarce reports of the circumcaval ureter in cats, and its association with two renal veins makes it less common as well. These variations should be preoperatively identified in order to avoid complications in kidney transplants, ureteral surgeries and cystoscopies, for instance.
INTRODUCTION
The renal pedicle is composed by the ureter, one renal vein and one renal artery.
The ureters are retroperitoneal conduits that originate from the renal pelvis. The right and left ureters runs a lateral, caudal and ventral course in order to reach the urinary bladder [2, 9] .
In domestic mammalian species, both the right and left renal veins drain their contents into the caudal vena cava. However, the number, course, and local of drainage of the renal veins are largely variable. Anatomical variations of the renal veins are occasionally found in radiological studies and the dissecting room, as such knowledge of such variants are necessary prior to the execution of vascular procedures involving the renal pedicle and are essential to avoid confusion during imaging exams [4, 8] .
On the other hand ureteral variations, such as the circumcaval ureter (also known as the retrocaval ureter) are rarely reported in mammalian species other than humans.
This variant has been associated with urinary tract infections, hematuria and hydronephrosis in humans. However, there is debate whether this variation can lead to symptoms in animals such as cats, due to its rarity. Understanding the congenital abnormalities of the ureter may prevent iatrogenic errors or confusion during surgery and exams such as cystoscopy [2] [3] [4] [5] .
The work presented herein aims to report the presence of doubled right renal veins associated with a circumcaval ureter in two Brazilian shorthair cats and discuss its clinical significance.
CASE REPORT
The current research was approved by the Research Ethics Committee of Rio de Janeiro Federal Rural University (23083.005334/2009-49) .
Two male Brazilian Shorthair cats were obtained from the Rio de Janeiro Federal Rural University Veterinary Hospital necropsy unit were previously identified and positioned in the right lateral recumbency. An incision was performed on the thorax and their 6th and 7th ribs were removed. Afterwards, their thoracic aorta was minimally dissected, cannulated and further injected with saline solution, followed by a 10% formaldehyde solution dissected.
Their vascular system was then filled with coloured stained Petrolatex S-65 solution (Refinaria Duque de Caxias-REDUC-Petrobras, Duque de Caxias-RJ) mixed with red dye (Suvinilxadrez®).
Subsequently, the cadavers were immersed in a low-density polyethylene cardboard box with a 500-liter capacity containing a 10% formaldehyde solution to finalize the fixation and latex polymerization process. Seven days after the latex injection, the cadavers were washed in running water and the abdominal cavity was dissected for teaching purposes. Measurements of the kidney and its vessels were performed with the aid of a digital caliper.
After dissection of the retroperitoneal organs, it was observed on the first cat two right renal veins and a right type 1 circumcaval ureter (Figure 1 
DISCUSSION
The most accepted theory regarding the circumcaval ureter is that this variant originates due to an embryonic anomaly of the caudal vena cava. Several venous channels fuse and create several anastomoses that eventually gives rise to the caudal vena cava. Some of these vessels can be seen near the metanephros and the developing ureters during ontogenesis [2, 5, 6 ].
The right caudal cardinal veins should fuse and disappear, although, when this channel gives origin to the infrarenal portion of the caudal vena cava instead of the right supracardinal vein, it causes the ureter to form a loop on the caudal vena cava [5, 6] .
In cats, the circumcaval ureter is known to be a rare variant with few case reports in the literature [3, 5] , although a study conducted by Bélanger, Shmon [2] observed the presence of a circumcaval ureter in 35.2% of 301 cats, while the majority of these variants were right sided (30.6%), while only 1.3% of the cats had a left circumcaval ureter.
In humans, this anatomical variation can be classified into two distinct types: type 1, in which the circumcaval ureter crosses posterior to the inferior vena cava near the third lumbar vertebrae, thus possessing an "S-shaped" aspect; and type 2, in which the aberrant ureter lies horizontally and immediately crosses posterior to the inferior vena cava, thus having a "sickle shaped" aspect. It is known that the type 1 is the most common between them [1, 2] . Both cats reported herein presented the type 1 circumcaval ureter.
As previously stated, this variant in humans is seen more often and may be associated with hydronephrosis, hematuria and recurrent urinary tract infections, although there has no reports that indicates this association in cats, although some authors observed ureteral strictures caused by this variant [7, 10] . Nonetheless, it has been related to these symptoms in dogs [3, 7] .
The association of a right circumcaval ureter with a doubled renal vein is scarcely reported in the literature. Although the variant ureter can be associated with other venous anomalies, such as the double caudal vena cava [2, 3] .
Duplication of the renal veins is an often common variation. A study conducted by Rieck and Reis [8] observed that 26.93% of 1000 cats had this variation, while only 1.25% had three renal veins. This duplicity is found more commonly on the right side due to embryological causes [4, 8] .
The presence of a circumcaval ureter may influence diagnostic procedures such as cystoscopy and ureteral surgeries (e. g. ureteral bypass, ureteral stent, uretero-ureteral anastomosis, and others types of anastomosis) [7] , while clinically, it may cause lumen obstruction [7, 10] . In addition, the presence of supernumerary renal veins can influence procedures such as transplants [4] In conclusion, the retrocaval ureter is a rare variation with almost no recognition in domestic cats. Despite the fact that it is not associated with symptoms in this mammal, the presence of a retrocaval ureter may lead to iatrogenic errors during surgery and confusion during exams such as cystoscopy, as such, vascular variations and ureteral variations should be identified pre-operatively.
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